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(54) MICROPROCESSOR 

(57)Abstract: 

PURPOSE: To provide a microprocessor suitable for a 
graphic system capable of remarkably accelerating a 
packing processing and an unpacking processing and to 
provide the graphic system to which the microprocessor 
is applied. 

CONSTITUTION: This microprocessor for performing the 
geometrical processing of the graphic system is provided 
with a floating register, an adder 11, a multiplier 12 and 
an ALU 13 for performing a bit arithmetic processing 
inside a floating (floating point real number) arithmetic 
unit. Thus, since the microprocessor can perform the bit 
arithmetic processing with the floating register, the 
packing processing and the unpacking processing can 
be performed with the floating register at a high speed. 
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■r-^©*a&bit io©**^-* 

(2) «ikoift^&«iAdneiooB»7 

®t> tteX«tt*T»$6tt»«r^t1Kft«Dint«ger 
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U>^'J>^«aftfT5»H^D-fey* (10 4) . ft 
■ LfcBRfc^^ilR/ty (10 5) , 
^TSx^Xy'W (106) 
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so aiciMnr*. 

[0 0 5 0] 01 iC^L^^^O^-r^D^D-fe.y-y* 

OFU (10) *4> iraJTgg (l n.MHS (1 2) , a 
LU (1 3) €rltM*0*L"O>3*«, B3£3*UfcJ: 

[0 0 5 1] 03*4, jD»gg. ALU^3ffif 

[0 0 5 2] FU (3 10) J4, JWW^x-*!!©* 
*&£©«**ff3lDJW (3 0 1, 3 0 2, 3 0 
40 3) , 1kWA*WftW*£vmM*ft^fk*m (3 0 
4, 305, 306) , pack&S. unpack^aiTi^g^ 
bit StlMfla*lT5ALU (3 0 7, 3 0 8, 3 0 9) 

j&>s»j*;*n*. fu (3 i o) (4, »*i:gox, f 

Rs (3 11) ©■r-^*K*a*» HD»Sg (3 0 1, 
3 0 2, 3 0 3), 5&#& (304, 305, 30 

6) , ALU (3 0 7. 3 0 8, 3 0 9) TMUMt 
fOaftOT-^SFRs (311) JC^^^tT. 

[0 0 5 3] 

FU<0#|J5JctC43tt^i^^ ^pack'jfl m £ unpack^S O H 
so T»«KKWr*. 
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[0 0 5 4] ms\z, Xftmnv-i 2u7wtyV\z& 

[0 0 5 5] (1) tDfctC, L8 0 2, 803, 804 
Ttt, fflJBtttttLT, RGBO#*»*jj5Ta[RC!)fl 
oating^iOx"-^ r , g, b^floatingUxX^ 1 6, 
17, 18#Cfe5 (8 0 2, 8 0 3. 8 04). 

[00 5 6] (r, g, bttfloatingS!, O.O^r, 
g, b^2 5 5.0) 

(2) &IC, L8 0 7T14. SOOfloattngl!©^-* 10 
*lntegerffi©r-*'\«tftLTbit fcWflafcRS* 
^fcnvfxpack3lC«fcD, llflgBfloatingl^X* 1 6 , 1 
7, 1 8#(C&£x— r , g, b £ integer IEJ©x— 

*ir. ig, i b^«*T*5*-*g©«»as*M 

EJn*»(3 0 1. 3 0 2, 3 0 3)TfrK HlC fl&Sa 
5*—^ I r, I g, I b©W»fc£8blt ^floatingU 
S*X* 1 9#©Bfft©.8blt ©fMfrlCttjrTSbit tt* 
&a£f?tl35ALU (307 . 3 0 8 , 3 0 9) Tfr^ (6 0 
7) o C©«fcLT, f loatingl!©^-* r , g, b£ 
integer $J<Dt—? I r, I g, I bfc*&U intege 20 
rPr-^Ir, I g, I b©#»&#8bit SIO 

©h*x-*i;:**t*. 

[0057] (Ir, Ig, I bf 2 integer H, 0£I 
r, Ig, I b£2 5 5) 

pack&aTht, floatingUVX^Tfloating^©^— ^ 
* integer ffl©x— $"^*SfcU tt*0)packflST(W 
LTIr^floatingl^vX^^^general I^X^-n 
©x-*fei£fca£fr*rflc, MIC ftfffi^&eraa-t 
©*SfloatingU^X^TW3fc3l§I^StLTtifcbit so 

t*g$&a&iiei©bit w^asTfx^H*^-^** 

CftlCcfcD* floating UvX^6general W5> 
^^©x-^KafcaiWFStfctK JEtC, bit (R* 

[0 0 5 8] H9IC, **W©vV^n7 r D-fey1ffc*J 

tt***fcunpack»a©7* >y u awe ^ 7 

A£i^x*©#&©W£^i\ 

[0 0 5 9] ( 1 ) WtsblZ. L 9 0 2 Tte* 30J(flWlB& 
IT. RGBOM»Ir, I g, I b£8bit fcKfc « 
packfflaL^ii*-r--^^floatingU^X^ 1 9#IC& 
£(9 0 2). 

[0 0 6 0] (Ir, Ig, Ibttintegera 0£I 
r, I g, I b^2 5 5) 

(2) &ic. L9 05W 3@»<obit ttjraa^ff 

oTfloatingS!©^— ^Srinteger U©^— ^MCIW 
5^funpack3cnvxflCj;9* tKHEfloatingUvX^ 1 
§mz$>Z>m%7 1 -?V)?-5> 1 r , I g, I b©6 8 
bit ^ftoatingUvX^ 16, 17, 1 8«(CRj£T* 
bit «*ffla&ttCALU (3 0 7, 3 0 8, 3 0 9) so 
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TfrK Wc, ttfSex-^I r, Ig, I b ^floating 

a©T-^r, g, b^aart-^x-^Hcaaiaae 

tteHOVS (3 0 1, 3 0 2, 3 0 3) TffS (9 0 
6. 9 0 7. 9 0 8) . COmzVX. fKfKSfcr-* 
OM»Ir, Ig, Ib©£8bit£, **»*«T 
8&©floatlngI!©7*-^ r, g, b"\Ktt?£. 
[0 0 6 1] (r, g, bllfloatingl!. 0.0£r, 
g, b£2 5 5.0) 

unpackfflST^, ft*©unpackfflaT»*&£ & LT^fc 
general l/i^X^**6 floating WyX$"\©r-:£te& 

&a&fT*rn:, Mic, tffie^J£WTIi^©SSfioati 
ngU5>X*TH*3@#*a:LT^fcbit ttffjaaSl 

0©bit «*ttaTB»x-^«)bit w»«a*ffv», 

integer S!©x— ^£floating?S©X— ^^Xftf 5. 
£ttlCj;D, general U float ingl^X*^ 

©x-^ea*aa**TKttto, wc, b*t auraa* 

1 @lCBMl,Ttr>S©"<\ unpackna«*L<»3iftr 

[0 0 6 2] EU. #*ffllCiSl9fUfc«$lC, **93©T-f 
^PyD-feylMi* #77 4 v97s • ->XxAtC*5tt* 
ED&X— :*©pack&a. unpack&aiCfcliT, floating 
l"vX*£general l^X^WC^-^lgaMaa*^* 
ICU WC, 3|sl#©bit Sd9£flia£llE]©bit 

afciM«LT^*. cniCcto, ^w^d^d 

tylttt, pack^a, unpack«a«r*t<«aifl: a r«C 

[0 0 6 3] X, *BW07-f ^ D ^ D t y t« C P U 

!CfflUfc^77>f y^T. •S'X^A'b, tf774y>77^ 
• '>XxAICi3lt^li^X-^C7)paddiaa, unpack^ § 

[0 0 64] 

U-b> #lffllCl8ELfcf$lC, #891©^ 

tf, VvVAvtTs ' '>XxAIC*5lt^®^x-^ICM 
T^pack^a. unpack»aWL<»3Kflsr*Ci:*«T 

[Hiil©M*&:iB91] 

[01] *JBW©v*f ^o^p-feyij-OFUtFRs© 
-£&W£^T*lfi!t0T;&*. 

[0 2] *^^©v-r^nyair^^©-^2iS^$^*r 
fl§je£0T&£. 

[0 3] *^^©-7^ ^D^Dty^C!)-»0(4wT 

[04] f6*©packfta©7-fe>^ l Jfl'BtJ:*yDy 
[0 5] «*©unpackffla©7-fe>^U«5fc:±a^D 
[0 6] *J6W©^-f ^□^□■fey^tc43tf«*aa:pa 



(7) 
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ckffl m 0 7 -fe > 7 1 J » H I C J: * 7 D 9 7 A £ 1^ V X * 0- 
[07] *»«ov-f ^nyn-t^*c*3»5*aftun 

©ttlBSr** 0T&*o 

[0 8] **9i©v-f^n^p-feyiJ-|-*5Ctft*J8&pa 

[0 9] *5fiW©T-f ^n^d-feyiMr*st«Ka&uii 
pack«a07"fe>^yMICJ:*^Dy7AtU3;x^ io 3 0 7, 3 0 8, 3 0 9-ALU. 
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[010] *1M09774v97s ' ^tAO-^« 

10-FU, HHMM, 12-«Hk 13-AL 
U. 14, 2 7, 311-FRs, 2 1 -Systen Interfac 
e, 2 2—IC, 2 3-DC, 2 4 -Control er , 2 5 
-GRs, 26-IU, 28, 3 10-FU, 301, 
3 0 2. 3 0 3-ftDjn, 3 0 4, 3 0 5, 3 0 6 -ft 
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-23 
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1041 V- 





7 □ £T 5 A 


U v * * <D4*B 


L401 
L402 
U03 
L404 
U05 
L406 




/*%frl6-rV 
/*%frl7-g •/ 
%frl8 = b •/ 


*&I6-| r 

%frl7-| , L.MT, 
%frl8*l b f-^rv. 


fcnvfx %fr 16,%frl 6 /* %frl6 = If */ 


— 7 W T «»-J.«l..i» 


L407 

uos 

U09 


fcnvfx %firl7,%ff]7 /♦ ftfrn * Ig */ 
fcnvfx %frlB,%fr]2 /* - lb */ 
r floating^' *f**>generil**/ JW^Icfc */ 


%&17o| I I 1 I. 
*frl8-l 1 1 1 lb ns 


U10 
L41I 


fttogr ftfrl6,*grl6 /* %grl6 « Ir »/ 
fncgr %frl7,9*irl7 /*%grl7«Ift«/ 


**rl6-l 1 j 1 lr k4in 
%ffl7-l II It. k^ii 


L412 
L413 


frtogr %frl8.%grl8 /• ftgrl8-rb*/ 


*WlB-l 1 1 1 Ih 1-412 

- ...^ — »— 

%grl9-| Ir 1 | | |-414 


L414 


dcp %grl6, 7,8.ftgri9 


L4I5 
L416 


dcp *gil7,15,8.%grl9 
dep %grl8,23,8.%grl9 


%Krt9=| Ir I It I | |-41S 
%srl9-| Ir I It I lb | 
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[05] f. 5T 

El 5 ' 



ft 


1 d y 3 a 


u i> x * cd tt at 


L501 
L502 




— J*m!te„M.„ 

%firl9.| Ir 1 It ] lb 1 L<m 


L503 




**rl6-l 1 1 Ir Uvu 


L504 


cxmi %£rl9, 7,8,%grl6 /* *grl6 - Ir */ 


L5Q5 


cxini %grl9,15,8,«grl7 /* %gr]7 = •/ 


»8^7-| 1 1 UksQS 


LS06 


e*tm %grl9^3A%grl8 r%grl8»Ib*/ 


%£Tl8-l 1 1 1 lb 


L507 
L508 
L309 
L510 
L511 
L512 
L513 


f* general^/ l1frhtlf*AmW Af ^t£i& */ 
grtafr % ff l6,9bfrl6 /*ftfrl6-Ir*/ 
gnofr %Erl7,*frl7 /•%frl7 = I**/ 
gnofr ftgrl 8,%frl8 /• %fr 18 - lb */ 
/* intcgerSI * floating3J^3£& */ 
fcnvxf %M6,%frl6 /**frl6»rV 
fcnvjtf %frl7,%frl7 /•%frl7-E*/ 


%frl6-l 1 1 1 Ir k*K 
%frl7*| 1 1 I Ip k«» 
»fr!8-l 1 1 1 lb 1-510 

32bii 

7 

%frl6«l r K312 
%frl7«| e h-513 


L514 


fenvxf %fr ]g,%fr 1 8 r %frl8 o b */ 


%frl8~l b -314 
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